The paper compares the K-dependence of the superconducting gap in different doping ranges. The fine behavior of the leading edge gap indicates that the pairing susceptibility is peaked at special regions on the Fermi surface. These hot regions are found to be centered away from nominal "hot spots". This indicates a symmetry breaking below Tc. I attribute this behavior to a signature of the pairing boson.
The mechanism of high temperature superconductivity is one of the most important current problems of condensed matter physics, and a detailed description of the interaction which leads to pairing is still lacking. The paper suggests a step in that direction. In common with most metals, the cuprate normal state exhibits a Fermi surface In this report, the energy gap is determined from the measured Leading Edge Gap (LEG), for reasons to be detailed below. The doping dependence of the LEG results indicates a pattern of behavior that provides insight into the superconducting pairing mechanism.
1
A general discussion on the electronic structure of the cuprates was given by Shen and Schrieffer 6 . They have stressed the difference in the line shape and doping dependence of the spectral function along the Γ − M direction (parallel to the Cu-O bond) vs. along the Γ − Y direction (parallel to the Cu-Cu direction). They suggested that such behavior could arise from electronic scattering peaked at Q = (π, π). They further suggested this scattering mechanism to evolve into pairing susceptibility peaked at Q = (π, π) at low temperatures.
This work provides an evidence for a similar general behavior with important differences. While the peak position method 8 of determining the gap value is considered rigorous at the Fermi surface 9 and allows for inclusion of energy and k-resolution, the LEG is chosen here on purpose as a measure of the superconducting gap for the following reasons: 1. The fitting procedure increases the error bars to a value of ± 3 meV 5 , while the LEG method allows to push the measurement to its current technological limit of ± 1 meV as was shown by Ding et. al. 8 . Figure 3 there demonstrates two points that are important for our discussion: the ability to distinguish such small shifts of the LEG and the rigidity of the LEG value to the fit. This is easily understood by comparison of the sharp leading edge and the shallow maximum (see Fig. 1 ).(The sharp feature at the peak is a result of noise, and the peak position is determined by fitting the spectrum to a given spectral function). 2. The LEG method allows for direct comparison of the superconducting gap and the pseudogap where the peak position method is inapplicable. 3. The case of the high T C cuprates is special since below T C appears a narrow energy region close to the chemical potential where the imaginary part of the self energy is substantially reduced 10 and the spectral features approach resolution limit. The leading edge is definitely in that region. The observed peak is at higher binding energy where it is more likely to be affected by renormalization (due to the finite energy resolution). 4. We are not interested in this study in the absolute value of the superconducting gap (the LEG value is numerically different than the nominal gap value), but in the relative value at different points on the Fermi surface. (Thus in Fig.2 energy gap values for different doping ranges are normalized to the maximum gap value).
In conclusion, It is not claimed here that any of the methods is wrong, but that the larger error bars resulting from the peak fitting procedure may screen finer details revealed by the shift of the leading edge. At all doping ranges the hot regions are centered at φ = 0. Fig. 3 sketches the Fermi surface 7 of overdoped Bi2212. 23 The location of hot spots (K hs )
is given by the intersection of the square with Q as its side and the Fermi surface. 24 The intersection of the straight lines in figure 2 is designated K co , the cutoff vector for the hot regions. The data of Fig. 2 indicate that the hot regions are centered at the intersection of Y-M and the Fermi surface and NOT at hot spots. These points are designated K cs (cold spots) since it is assumed here that they appear as scattering centers only below T C .
The arrow on the Fermi surface denotes the direction of movement of K co with decreasing doping towards the cold spot. The Fermi surface itself changes of course in that region but slowly 25 ( fig. 3 there) . This affects the position of the hot spot so that K hs and K co move in opposite directions with the latter moving more rapidly. The UD75K data is very illuminating in that respect: K co has passed already the hot spot and the hot region doesn't include the hot spot at all. This is impossible within the spin fluctuation mechanism unless there is a symmetry breaking in the superconducting state 26 : the scattering which is responsible for pairing should be peaked now at two values along the (π, π) direction. This supplies a simple test which doesn't require any fitting procedure (note that the data of Fig. 2 Complementary information can be found in the effect of high energy electron irradiation on superconductivity 27 . While the maximum gap hardly changes after irradiation, Tc is reduced substantially and K co shifts toward the cold spot as can be seen from the measured LEG before and after irradiation.
As was mentioned above, the LEG method allows for direct comparison of the gap below and above T C in underdoped cuprates. Since the cold spot symmetry breaking is expected to occur below T C 26 , It would be instructive to check weather the recovery of the symmetric (π, π) scattering above T C is reflected in the k dependence of the gap. Such unusual opportunity is supplied in the pseudogap state. k-dependence measurements of the gap were published by Ding et. al 28 . Fig 3 there While a sharp resonance at (π, π) is NOT observed in La214, the incommensurate peaks ARE observed with a very similar displacement 15 . The fact that the incommensurate peaks are observed in all of these materials at very similar q-points, that their appearance coincide with T C and that the Fermi surfaces are similar, indicate that the spin fluctuations are major pairing bosons in all of these materials.
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